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Background: Elderly people are at the highest risk for falling. This study was conducted to examine the
characteristics of the elderly who were hospitalized for treatment of fall-related injuries.
Method: Secondary analysis was applied to retrieve data from the Taiwan National Health Insurance
database. Descriptive and correlational research designs were applied to compare the characteristics of
patients in terms of gender, age, season, patterns of treatments, and hospitals.
Results: Falls account for 3.29% of total elderly hospitalizations, and elderly patients represent 47.5% of
overall hospitalizations due to falls in Taiwan. Elderly hospitalization for falling was more prevalent in
females in northern Taiwan, and the rate increased as age increased. Most elderly patients hospitalized
for falling (61.8%) were treated in orthopedics departments, and 64.6% of these cases were diagnosed as
fractures. The length of stay varied from 1 to 110 days (mean¼ 8.67). There were more hospitalizations
due to falls in winter than in other seasons. The average medical expense was 56,355.11 NTD ($1761) per
person. Age was positively correlated with the length of stay and cost for hospitalization.
Conclusion: This study utilized actual nationwide data to provide a proﬁle of elderly patients treated for
falling in Taiwan. Based on the results of this study, fall prevention should especially target the female
elderly, and should be given more emphasis during the winter season, in terms of clinical and policy
applications.
Copyright  2012, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Elderly people are at the highest risk for falling. In 2006, falls
and fall-related injuries were the second leading cause of death
from accidents in Taiwan. Among those who died because of a fall,
47.8% were aged 65 years and older1. Falling is costly for the society
and causes considerable suffering, morbidity, and mortality among
the elderly2. In the United States, older adults were hospitalized
four times more often for falls than for any other injuries3. As the
rate of aging of the population continues to increase, falling has
become an important issue that cannot be ignored by the elderly or
their health care providers.
Falls not only lead to high mortality, but also remain a major
cause of elderlymorbidity. Between 20% and 30% of the elderlywho
fall suffer serious injuries, such as hip fractures or head trauma4.ests related to the material in
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iwan Society of Geriatric EmergenOver 70% of the elderly have injured limbs, hip, and knees due to
falls, and others have bruises, abrasions, and fractures in different
parts of the body5e7. In addition, fall-induced injuries and traumatic
experiences may lead to reduced motion, fear of falling, disability,
loss of autonomy, and increased dependence among the elderly8,9,
and further seriously affect the quality of life of the elderly and their
families10.
In Taiwan, 68.8% of the elderly who fell needed medical treat-
ment, and 15% had to be hospitalized11. Among the elderly who fell
and were injured, 75.3% sought treatment in hospitals or clinics,
12.5% sought help from traditional Chinese medical practitioners,
and another 12.0% received alternative therapy7. Many studies
revealed that more female elderly fall than their male counter-
parts, and the occurrence of falling increased with age8,11. Some
studies mention that the presence of chronic conditions, such as
diabetes and cardiovascular disease, is also a risk factor for elderly
falling12,13.
There has been much research related to elderly falling;
however, most of the studies suffer from limitations of generaliz-
ability. In this study, the National Health Insurance (NHI) database
of Taiwan was used to analyze the characteristics of elderly indi-
viduals who were hospitalized for fall injuries. This study exploredcy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Age distribution of elderly hospitalized for falling in 2006 (N¼ 1498).
Age (y) Frequency % Total population
of the group
Prevalence rate
of the group (&)
65e69 238 15.9 737,193 0.32
70e74 283 18.9 586,682 0.48
75e79 336 22.4 491,500 0.68
80e84 339 22.6 294,363 1.15
85e89 210 14.0 126,836 1.66
90e94 70 4.7 40,384 1.73
95þ 22 1.5 10,081 2.18
Fig. 1. The mean incidents/day of the elderly hospitalization for falling in four seasons
in 2006.
Hospitalized Elders Treated for Falling 43the prevalence of the hospitalization due to falling among the
elderly, the outcomes, the risk factors related to elderly falling, and
the cost of treatment for falls among the elderly in Taiwan.
2. Materials and methods
The NHI Research Database (Taiwan 2006) was searched for all
injuries treated in hospitals in which falling was listed as the chief
complaint. Two datasets, “Ambulatory care expenditures by visit”
and “Inpatient expenditures by admission,” were merged in order
to explain the relationship among the variables. Falling was
deﬁned by International Classiﬁcation of Disease 9th-Revision Clin-
ical Modiﬁcation (ICD-9-CM) diagnosis code E880-888 in both
Western Medicine and Traditional Chinese Medicine claims.
Information regarding the participants’ other medical conditions
(ICD-9-CM), gender, age, and medical care institutions were also
abstracted.
3. Results
Cross-referencing of the “Date of Birth” and “ID Number” with
the NHI database revealed that 11 cases retrieved from the
“Ambulatory care expenditures by visit” were not hospitalized. Of
the 1498 elderly fall cases identiﬁed under “Inpatient expenditures
by admission,” ﬁve cases were duplicated. Therefore, in 2006, there
were actually 1504 cases of elderly falling who became inpatients
using NHI.
In the “Ambulatory care expenditures by visit” dataset, there
were 130,251 elderly patients, but only 11 cases were ascribed as
due to falling. Also, in the “Inpatient expenditures by admission
E-code” dataset, 45,552 out of 145,605 cases (31.3%) were elderly;
falls were reported in 1498 of them according to ICD-9-CM codes.
Calculations show that falls and related injuries accounted for
3.29% of elderly hospitalizations in Taiwan. Among all patients for
whom falling was the hospitalization diagnosis (N¼ 3155), 1498
cases were aged 65 and older, which means that the elderly
accounted for 47.5% of overall hospitalizations due to falling.
Among the 1498 elderly falling cases abstracted from the
“Inpatient expenditures by admission” dataset, there were 908
female patients (60.6%) with ages varying from 65 to 98 years
[average age¼ 78; standard deviation (SD)¼ 7.54]. As the total
female elderly was 1,157,119 in 2006, the gender-speciﬁc preva-
lence rate for female elderly being hospitalized for falling was
estimated to be 0.785&. For 590male patients, the average agewas
77.75 years (SD¼ 7.4, range¼ 65e106), and the gender-speciﬁc
prevalence rate was 0.522& as calculated based on the total male
elderly population of 1,129,910 in 2006.
The age distribution of all elderly falling cases ranged from 65 to
106 years, with an average age of 77.9 years (SD¼ 7.48). Regarding
the frequency of hospitalization for falling among the elderly in
Taiwan in terms of age, using the 5-year interval, 22.6% were
between 80 and 85 years old, and 22.4% were between 75 and 80
years old. In terms of the age-speciﬁc prevalence rate in 5-year
intervals, the lowest prevalence rate (0.32%) was between 65 and
69 years old. As indicated in Table 1, the elderly hospitalization
prevalence rate increases as age increases, with those who were
95þ years or older having the highest prevalence rate of 2.18&.
In examining the frequency of hospitalization for falling by
geographic location, data revealed that most elderly individuals
hospitalized for falling were in northern Taiwan (38%). In eastern
Taiwan, the rate was only 3.4%.
All elderly hospitalized for falling were under the care of
western medical specialists, with 61.8% treated in orthopedics
departments. Most cases of elderly hospitalized for falling (86.8%)
required further outpatient treatment after discharge; however, 14(0.9%) of the patients died. There were 967 cases (64.6%) diagnosed
with fractures and 313 cases (20.9%) listed as having trauma or
injury according to ICD 9 codes.
The length of hospital stay (LOS) varied from 1 to 110 days, with
an average of 8.67 days (SD¼ 8.82). Most cases were hospitalized
for 4 days (9.3%) per each hospitalization. If we divide the LOS into
ﬁve groups, most of the cases (34.5%) were hospitalized for 4e7
days, the second most common duration was 8e15 days (32.0%),
and nearly a quarter (23.2%) were hospitalized for less than 4 days.
Further comparison of LOS with age indicated that there was
a signiﬁcantly higher LOS for those age 85e95 years than for those
aged 65e75 years (F¼ 3.609, p< 0.05). Age and the LOS were also
highly correlated (r¼ 0.92, p¼ 0.000).
In reviewing the prevalence of hospitalization for falling among
the elderly by month, on average, there were 125 cases of elderly
individuals hospitalized for falling per month. In October, the
month with the highest rate, there were 4.71 cases per day. August
had the lowest rate (2.968/day) of falls requiring hospitalization. On
average, there were 4.104 cases of elderly falling who required
hospitalization per day. In terms of seasonal variation, Fig. 1 reveals
that winter (December to February) had the highest prevalence of
falls requiring hospitalization among Taiwanese elderly, while the
lowest number of such falls occurred in summer (June to August).
The one-sample t-test analysis indicated that mean times for fall
hospitalization per day in each season was signiﬁcantly different
(t¼ 40.011, p¼ 0.000).
In 2006, the majority of the elderly people who fell requiring
hospitalization were referred for further outpatient treatment at
discharge (86.8%); 4.1% completely recovered after discharge.
However, 4.2% were discharged against advice; 2.3% were trans-
ferred to other institutions for further treatment; and 14 patients
(0.9%) died (Table 2).
In reviewing the health care expenditure for hospitalizations of
elderly Taiwanese due to falling, according to the “Inpatient
expenditures by admissions” dataset, the total spending for
hospitalizations for elderly who fell in 2006 was 84,419,958 NTD
(equivalent to $2.65 million). The amount of medical expenses
Table 2
Outcomes of hospitalization of elderly for falling in 2006 (N¼ 1498).
Frequency Percent
Outpatient treatment 1301 86.8
Against advice discharge 63 4.2
Completion of treatment 61 4.1
Transfer 34 2.3
Continue hospitalization 22 1.5
Dead 14 0.9
Others 3 0.2
Y.-L. Hsiao et al.44varied from NTD 1595 ($50) to NTD 628,160 (about $20,000). The
average medical expense was 56,355.11 NTD ($1761) per person
(SD¼ 65,628.3). The average NHI copayment paid by patients
varied from NTD 0 to 84,114. The average reimbursement for
medical expenditures claimed varied from NTD 1435 to 622,984.
4. Discussion
Falling is a major concern for the elderly worldwide. In 2006,
therewere about 1500 hospitalizations of elderly individuals due to
falls in Taiwan. However, according to an estimate by Bezon et al14
and Lin11, if 5e15% of the elderly falling cases need to be hospital-
ized, this means there should be around 10,000e30,000 elderly
individuals who suffer from falls in the community every year. In
the United States, 5.3% of all elderly people who were hospitalized
were admitted due to falling15. The Australian data showed that
54% of hospitalizations due to accidental falls consisted of patients
aged 65 years and older16. In Taiwan, hospitalization for falling
accounted for 3.29% of all elderly hospitalization cases in 2006, and
47.5% of the cases were patients who were 65 years and older.
Consistent with worldwide trends, the rate of hospitalization for
falling in Taiwan also increases as age increases17,18. This was
reﬂected in our results, and there was a positive correlation found
between age and LOS. The higher the age, the higher the preva-
lence rate for hospitalization due to falling and the longer the
length of stay, which implies higher medical expenditures for this
age group.
In Japan, more women suffer from falls than men19. Data from
Shandong, China, also showed that the incidence rate of elderly
falling is 15.9% for males and 28.4% for females20. Data from the
United States similarly indicate that the rate of hospitalization for
falling among elderly females was twice as that for males21.This
study analyzed elderly falls requiring hospitalization using the
database from the Bureau of National Health Insurance; the records
show that 60% of cases were female and 40% were male, which is
consistent with ﬁndings from other countries.
The U.S. national health organization also proclaimed that
80e95% of hip joint fractures among elderly people were caused
by falling22. Another report from Japan declared thatmore than 40%
of falls among the elderly caused fractures23. Our results revealed
that most hospitalizations of elderly falling were treated by the
orthopedics department (60%), and 65% of elderly individuals who
were hospitalized for falling were diagnosed with fractures. This
conﬁrms that fracture is also the most common consequence of
serious falls among the elderly.
The average LOS of elderly patients who fell were not much
different in various countries, such as in the United States (4.8 4.2
days in 2005), Canada (9e14 days), and Australia (average 11 days)
was about 5e14 days16,24,25. However, the rate seems to be lower in
Taiwan; in 2006, the average LOS was 8.67 days. Most patients
stayed for 4e7 days (34.5%), while 32.0% stayed for 8e15 days. This
indicates that when an elderly person falls, it may take more than
a week of hospitalization. One possible reason why the average
length of stay due to falling was shorter than that in the UnitedStates and Australia is perhaps because of the mandated insurance
regulation in hospital stay. In addition, with the traditional strong
family support and involvement (a hallmark of Taiwanese culture),
most elderly patients were followed in ambulatory care after
intensive inpatient treatment, thus shortening the length of the
patients’ overall hospital stay26, as our study results revealed that
1301 (86.8%) have been followed in ambulatory care after being
discharged from the hospital. However, one possible source of
serious concern is that after the implementation of the Taiwanese
DRG system, the length of staymay be further shortened. This could
lead elderly patients to leave the hospital “quicker and sicker,” thus
affecting the ability of family members to take care of their loved
ones, whichmay cause amajor concern for both patients and health
care providers. In addition, as the elderly population grows and the
family structure shrinks, there will be even heavier burdens in this
regard. The need for better discharge planning services and conti-
nuity of care will become more evident.
An Australian survey indicated that Australian $500 million was
spent on treatment for falls in 2001, and the cost of such treatment
will continue to increase. The cost is predicted to be three times as
high by 205127. In Sweden, the cost of injuries due to elderly falling
is expected to increase by 60% in 205028. According to a report from
Canada, the direct medical cost of elderly falling-related incidents
was US$1 billion every year29. Compared to expenditures in other
countries, the total cost of treatment for elderly who fell requiring
hospitalization in Taiwan was 84,419,958 NTD (US$2.65 million) in
2006. Taiwan’s elderly population is expected to account for
25e30% of the total population in 203030, so we expect the cost to
also grow by more than three times. Although the total medical
expendituresmight sound low in comparison to the other countries
listed above, considering the relatively small number of the total
population of Taiwan, per capita spending for fall-related hospi-
talizations is still very high. In addition, the amount reported
was only the expenses for hospitalization in the NHI database.
Elderly falling incidents also cause many nonmedical expenses
such as the costs of transportation, post-treatment or long-term
care, decreased productivity due to disability or functional
restriction, and opportunity cost for those taking care of patients.
None of these economic losses are listed in the NHI database.
This study also analyzed Taiwan’s elderly fall hospitalization by
season. There were more elderly hospitalized for falling in winter
than in summer. Even though Taiwan’s weather is relatively stable
than that of many other countries, there is still considerable
temperature difference between summer and winter. In terms of
the physical activities of elderly people, they would be less ﬂexible
inwinter, and the lower temperatures cause chronic cardiovascular
diseases to become worse. If elderly people with these chronic
diseases fall, there is a higher possibility of hospitalization.
Furthermore, winters in Taiwan tend to be rainy, creating a slippery
environment and increasing the chance of elderly falls. Hence,
a falling prevention program that takes seasonality into account is
recommended to prevent further problems caused by falls among
the Taiwanese elderly.
When we compare the geography-speciﬁc prevalence rate of
falls requiring hospitalization in Taiwan, data show that there were
less elderly people hospitalized for falling in the eastern part of
Taiwan than in other areas. This could be due to the fact there are
fewer hospitals in the eastern part of the country, which makes
health care services less accessible31,32. Also, the country’s well-
developed transportation system may enable elderly people to
seek care in other parts of Taiwan. A report from China stated that
the mortality rate related to falling in urban areas was higher than
that in rural areas33. Comparative studies of elderly falling in urban
and in rural areas should also be performed in Taiwan as the eastern
part is considered more rural than the western part.
Hospitalized Elders Treated for Falling 455. Conclusions
This study analyzed hospitalizations due to falling among
patients age 65 and older using the database of the NHI of Taiwan in
2006. All data with the diagnosis E-code for falling were analyzed.
However, if physicians used other codes for cases of elderly patients
who fell, it would not be included in the analysis. In addition, the
cases discharged directly from the emergency room were not
included in these analyses either. Therefore, the real prevalence
rate may have been underestimated. In order to better understand
the characteristics of older hospitalized patients treated for falls, we
suggest that hospitals should use the fall diagnosis code, not only
body damage diagnoses codes like fractures. Even so, results of this
study provide a better picture of nationwide elderly falling hospi-
talization in Taiwan, including the prevalence rate differentiated by
gender and age groups. Our ﬁndings illustrate the correlations
between length of stay, medical expenses, and high-risk seasons for
fall-related hospitalizations among elderly individuals. This is the
ﬁrst quantiﬁed data offering national statistical analysis of hospi-
talizations of elderly for falls in Taiwan. Based on the results of this
study, fall prevention should especially target the female elderly
and should be given more emphasis during the winter season, in
terms of clinical and policy applications. For future study, a longi-
tudinal comparative study should be applied to explore the trends
of hospitalization for falls among the Taiwanese elderly. When it
comes to the elderly falling prevention policy, strategy, or research
intervention, we recommend taking factors of gender, age, and
season into consideration. In this way, we might be able to lower
the costs associated with elderly falls and keep the costs of the NHI
from increasing as the number of elderly people increase. By pre-
venting elderly falling, we do not only maintain the health and
well-being of the elderly people, but also promote the common-
wealth and welfare of the society.References
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